STEEL PROM 1&ON-OR&                       263
ing was continued in these experiments for some time after the smelting was finished, the elimination mentioned may be better than would be obtained in a furnace that was operating continuously, like a shaft furnace. The consumption of electrical energy per ton of metal reduced varied from 0.44 to i.n with an average of 0.57 kw.-years, and the electrode consumption varied from 18 to 67, with an average of 41 kg. per ton of steel reduced. In a large furnace these figures could probably be reduced to 0.30 kw.-years and 15 to 20 kg. of electrodes per ton of steel. Keeney calculates that 0.22 kw.-years are theoretically necessary for the production of i ton of steel. The iron lost in the slags in the various runs was 6. i per cent, of the iron charged and should not exceed 4 per cent, when operating of#,a large scale. The direct production of stdel fromHBm-orMias beeru
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tested at the plant of "La Neo-Me'tallurgi'e" in' I^fijte on aiarger scale, * using an arc-furnace of 120 kw. Various oreiprere used with coke, charcoal and anthracite as reducing ]jiateriai^^rhe ore was first crushed and briquetted in admixture with the cqgfSbr charc(5ak
.                                                              '                          "Iwh sB$||                          "Jp*-
later the ore was briquetted alone and charged witlrcKjLrtfM)!, and finally, the ore and fuel were crushed, mixed and cli|w»fed tho^E briquetting. The results were the same in each the rate of smelting became somewhat less', in the being, for the same power, 35 kg., 32 kg., and 31 kg. of st$A respectively.                                                   :.                       V.V
Steel was obtained, both low and high in carbon, havir^^ry tittle sulphur and phosphorus, showing a satisfactory eliminat|p^t>f these elements. It is stated that no refining operation was em&pyed but the furnace was of the intermittent type, so that the steerSthd slag would be heated together in the furnace, after the ore was al|jecluced. The reduction of hematite with charcoal, to form soft steel,|required 3,430 kw.-hours per metric ton of steel, and it was estimated that 2,600 kw.-hours would suffice in a 2oo-kw. furnace and 2,5$?Mcw.-hours or less in a very large- furnace.                .                 '';.
SUMMARY OF ELECTRIC STEEL SMELTING
1.  Steel can and probably will be made directly from iron-ore.
2.  The process will consist of a reducing operation followed by a refining operation.
3.  The refining operation is needed partly for the more perfect removal of impurities such as phosphorus, sulphur and dissolved
1 Revue de M6tallurgie, Dec., 1910, p. 1190.riquetting were found desirable, and without. 53.in a steel furnace, and this is explained by the
